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(54) POWER SAVING CONTROL SYSTEM FOR LOCAL AREA NETWORK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain a local area network for long hours though a 
constituting terminals include a terminal without power to spare. 

SOLUTION: A beacon generation part 20 generates beacons from the value of a timer 
outputted from a synchronizing timer part 19 at regular intervals and propagates the 
beacons to a frame assembling part 18. At this time, the beacon generation part 20 
investigates a signal showing whether power sent from a power source part 2 is 
provided or not with power to spare and when it is provided, sends a signal instructing 
to reduce the range of a generated random number to a random number generation 
part 14. When the instruction from the beacon generation part 20 is inputted, the 
random number generation part 14 varies the range of the generated random number 
according to the instruction. At the time of receiving data from the frame assembling 
part 18, a CSMA/CA(carrier sence multiple access with collision avoidance) 
processing part 13 outputs the piece of data to a medium through PHY 4 according to 
the algorithm of CSMA/CA based on a random number from the random number 



generation part 14. 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A detection means to be a power saving control system of a Local Area 
Network where said composition terminal shares and outputs a beacon outputted in 
order that a composition terminal may take a synchronization between terminals, and 
to detect whether electric power of a self-terminal has a margin, A power saving 
control system having a control means controlled to give priority over other 
composition terminals and to output said beacon when it is detected that electric 
power of a self-terminal has a margin by said detection means in at least one of said 
the composition terminals. 

[Claim 2]It is a power saving control system of a Local Area Network which said 
composition terminal shares a beacon outputted in order that a composition terminal 
may take a synchronization between terminals based on a back-off period by a 
random number, and outputs it, A detection means to detect whether electric power 
of a self-terminal has a margin. A power saving control system having a control means 
controlled to give priority over other composition terminals and to output said beacon 
when it is detected that electric power of a self-terminal has a margin by said 
detection means in at least one of said the composition terminals. 
[Claim 3]The power saving control system according to claim 2, wherein said control 
means contains a means to control to make said back-off period small when it is 
detected that electric power of a self-terminal has a margin by said detection means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the power saving control 
system in a Local Area Network about the power saving control system of a Local 
Area Network. 
[0002] 

[Description of the Prior Art]In ad hoc LAN (Local Area Network), it has a base period 
for accessing a network in each terminal, and the frame called a beacon for every 
fixed time of a certain is outputted so that the base period may not shift greatly 
between terminals. 

[0003]The base period of the terminal which transmitted the beacon is included in this 
beacon. 

Each terminal incorporates the beacon newly outputted on the network, and is 
adjusting the base period within a self-terminal based on the base period in the 
beacon. 

[0004]At each terminal, if a random number is suitably subtracted as access control 
of a medium at the time of the transmission start of a beacon, the back off is 
performed by time to be proportional to the random number and the beacon from 
other terminals is not outputted on a network into the back off, a beacon is 
transmitted from a self^terminal. In this case, the terminal for which the beacon was 
incorporated from on the network into the back off cannot transmit a beacon till 
transmission of the following beacon. 

[0005]Thus, at each terminal, since the random number is subtracted at the time of 
the transmission start of a beacon, the opportunity of beacon transmission is 
impartially given to the terminal which constitutes a network. About the 
above-mentioned ad hoc LAN. "7.1.2.1 Beacon Generation, in It is indicated to AdHoc 
Networks" (Draft Standard IEEE802.11 WirelessLAN, Proposed P802.1 1-93/20b3, 
pp.1 35-1 37, SEPTEMBER, 1994). 
[0006] 

[Problem(s) to be Solved by the Invention]In the conventional Local Area Network 
mentioned above. Since all the terminals that constitute a network share impartially 
the beacon which either of the terminals which constitute the network should just 
output, In each terminal, a beacon must be outputted at a rate of 1 time in several 
seconds, and each terminal will consume electric power for a beacon output. 
[0007]In the network constituted temporarily, a possibility that most of the 
composition terminals are portable terminals is using the cell for a power supply at the 
portable terminal high especially in many cases. Therefore, if time to maintain a 
network excels also with the beacon outputted at a rate of 1 time in several seconds, 
consumption of the electric power concerning it cannot be disregarded at a portable 



terminal. 

[0008]Then, it is in the purpose of this invention providing the power saving control 
system of the Local Area Network which can maintain a network for a long time even 
if the above-mentioned problem is canceled and the hard-pressed terminal is included 
in the composition terminal at electric power. 
[0009] 

[Means for Solving the ProblemjA power saving control system of a Local Area 
Network by this invention. A detection means to be a power saving control system of 
a Local Area Network where said composition terminal shares and outputs a beacon 
outputted in order that a composition terminal may take a synchronization between 
terminals, and to detect whether electric power of a self-terminal has a margin, At 
least one of said the composition terminals is equipped with a control means 
controlled to give priority over other composition terminals and to output said beacon 
when it is detected that electric power of a self-terminal has a margin by said 
detection means. 

[001 0]A power saving control system of other Local Area Networks by this invention, 
It is a power saving control system of a Local Area Network which said composition 
terminal shares a beacon outputted in order that a composition terminal may take a 
synchronization between terminals based on a back-off period by a random number, 
and outputs it. At least one of said the composition terminals is equipped with a 
control means controlled to give priority over other composition terminals and to 
output said beacon when it is detected that electric power of a self-terminal has a 
margin by detection means to detect whether electric power of a self-terminal has a 
margin, and said detection means. 
[0011] 

[Embodiment of the Invention] First, an operation of this invention is described below. 
[0012]In the terminal (for example, thing which is using the AC power) which has a 
margin in current supply among the terminals which constitute a Local Area Network, 
the random number which becomes the origin of back-off time is set up as small as 
possible, and it constitutes so that a beacon can be transmitted preferentially. The 
terminal which does not have a margin in electric power by this like the terminal which 
uses a cell for a power supply becomes unnecessary to output a beacon. 
[0013]Therefore. since the terminal which has a margin in electric power when the 
terminal which has a margin in electric power is added to a network will output almost 
all beacons, from the terminal which does not have a margin in electric power, a 
beacon is no longer outputted hardly. Therefore, since the outputted electric power of 
a beacon is reducible about the terminal which does not have a margin in electric 
power, even if the terminal which does not have a margin in electric power is included 
in the composition terminal, a network is maintainable for a long time. 
[0014]Next. one example of this invention is described with reference to drawings. 



Drawing 1 is a block diagram showing the composition of one example of this invention. 
In the figure, the terminal by one example of this invention comprises MAC(Medium 
Access Method) 1 . the power supply section 2. the higher rank treating layer 3, and 
PHY(PHYsical) 4. 

[0015]MAC1 belongs to the data link layer in the inside of the network architecture of 
an OSI (Open Systems Interconnection) reference model, and it performs control 
management for mainly accessing a medium. 

[0016]The signal which shows whether it has a function which shows whether electric 
power has a margin in the power supply section 2, and electric power has a margin, or 
there is nothing is outputted to MAC1 via the signal wire 120. For example, when a 
commercial-AC-power drive and a battery drive are possible for a terminal, the 
voltage from an AC power is supervised with voltage detection circuits, it judges with 
electric power having a margin, if detection voltage is more than the reference voltage 
set up beforehand, and the signal wire 120 notifies that to MAC1. If detection voltage 
is less than reference voltage, it will judge with there being no margin in electric power, 
and the signal wire 120 will notify that to MAC1. 

[0017]On the other hand, if the terminal uses that in which an electromotive voltage 
descends by consumption of electric power like an alkaline cell as a power supply only 
in the case of the battery drive. The voltage from a cell is supervised with voltage 
detection circuits, like the above, if detection voltage is more than the reference 
voltage set up beforehand, it will judge with electric power having a margin, and it 
judges with there being no margin in electric power, if detection voltage is less than 
reference voltage, and the signal wire 120 notifies them to MAC1. 
[0018]The higher rank treating layer 3 shows from MAC1 the network layer, the 
transport layer, the session layer, the presentation layer, and the application layer 
which are the upper layer. The send data from the higher rank treating layer 3 is 
transmitted to MAC1 via the signal wire 130. and received data are transmitted to the 
higher rank treating layer 3 via the signal wire 102 from MAC1. 

[0019]PHY4 supplies a means to transmit a bit string as a layer below MAC1 using a 
physical media. The data from MAGI is transmitted to PHY4 via the signal wire 103. 
and transmits data to the terminal of the others which exist previously from PHY4. 
[0020]The received data from PHY4 are transmitted to MAC1 from the signal wire 141. 
In a bus share [ especially whose data transmission media is / like the radio medium of 
one channel, and Ethernet ] type case, in order to show whether the medium is used 
or not, the information is given to MAGI via the signal wire 140 from PHY4. 
[0021 ]A transmission section, a receive section, and a management data treating part 
are large to three, and the inside of MAG1 is divided. First, the information on a MAG 
layer is given by the user packet transmitting processing part 1 1 to the data inputted 
via the signal wire 130 in a transmission section from the higher rank treating layer 3, 
It is transmitted to the GSMA/GA (Garrier Sense Multiple Access with Gollision 



Avoidance) treating part 13 via the signal wire 101. 

[0022]If the data from the frame assembly part 1 8 transmitted through the data 
transmitted from the user packet transmitting processing part 1 1 or the signal wire 
109 is received, the CSMA/CA treating part 13, According to the algorithm of 
CSMA/CA. the data is transmitted to PHY4 via the signal wire 103. In this case, the 
data from the frame assembly part 18 is data for managing between other terminals 
(not shown) and MAC1 by MAC1 inside. 

[0023]The algorithm of CSMA/CA is an algorithm of accessing a medium, if a medium 
is not used while only time for each terminal to subtract a random number and be 
proportional to the random number waits for the output of data, when the output of 
the data in a medium is likely to collide. The period which is subtracting and waiting for 
this random number is called back-off period. 

[0024]In order to investigate the condition of use of a medium to the CSMA/CA 
treating part 13 for data transfer, the information which shows the condition of use of 
a medium through the signal wire 140 from PHY4 is given. 

[0025]The random number for performing the algorithm of CSMA/CA is inputted into 
the CSMA/CA treating part 13 via the signal wire 104 from the random number 
generating part 14. The random number generating part 14 will change the range of the 
random number by which it is generated according to the directions, if the directions 
from the beacon generation part 20 are inputted through the signal wire 111. 
[0026]Next, in a receive section, the data which PHY4 received is transmitted to the 
packet selector 15 via the signal wire 141. The packet selector 15 judges the data by 
which the received data should be processed by the data which should be processed 
within MAC1, or the higher rank treating layer 3. 

[0027]If the packet selector 15 judges that the received data is management data 
which should be processed within MAC1, it will transmit the management data to the 
frame analyzing parts 16 through the signal wire 105. If the data from the packet 
selector 1 5 is data which should be sent to the management frame processing part 1 7 
in addition to this, the frame analyzing parts 16. In addition to this, the data is 
transmitted to the management frame processing part 17 through the signal wire 107. 
and if the data from the packet selector 15 is data (mainly beacon) which should be 
sent to the synchronous timer processing part 1 9, the data will be transmitted to the 
synchronous timer processing part 19 through the signal wire 107. 
[0028]If the packet selector 15 judges that the received data is data which should be 
processed by the higher rank treating layer 3, it will transmit the data to the user 
packet receiving processing part 12 through the signal wire 106. In the user packet 
receiving processing part 1 2. the data from the packet selector 1 5 is changed into the 
data of form which can be processed by the higher rank treating layer 3. and the 
changed data is transmitted to the higher rank treating layer 3 through the signal wire 
102. 



[0029]A management data treating part consists of the other managements frame 
processing part 17 which manages attestation between terminals, the management 
information for a data encryption, etc., and the synchronous timer processing part 19. 
In addition, the management frame processing part 17 performs management in MAC1 
based on the management data from the frame analyzing parts 16, and in order to tell 
other terminals about the management information of a response or a self-terminal to 
the demand from other terminals, it gives the management information to the frame 
assembly part 18 through the signal wire 108. 

[0030]While the frame assembly part 18 receives data from the management frame 
processing part 17 in addition to this through the signal wire 108, If data is received 
from the beacon generation part 20 through the signal wire 112, the information as a 
MAC part will be added to those data, and it will tell the CSMA/CA treating part 13 
through the signal wire 109. 

[0031 ]The synchronous timer part 19 has a timer for taking a synchronization 
between the terminals (not shown) which constitute a network. Since each terminal 
has counted this timer with the local oscillator which it has, respectively, a gap will 
arise in a timer among those terminals. 

[0032]Therefore, since either of those terminals needs to put the value of a timer on a 
beacon and needs to output it for every fixed time in order to take the 
synchronization of a timer between terminals, the synchronous timer part 19 tells the 
value of a timer to the beacon generation part 20 through the signal wire 110. 
[0033]The beacon generation part 20 generates a beacon with a constant interval 
from the value of the timer which the synchronous timer part 19 outputs, and 
transmits the beacon to the frame assembly part 18 through the signal wire 112. 
[0034]If the signal which shows whether the beacon generation part 20 has a margin in 
the electric power sent through the signal wire 120 from the power supply section 2 at 
this time is investigated and electric power has a margin, the signal it is directed that 
makes small the range of the random number by which it is generated will be told to 
the random number generating part 14 through the signal wire 111. 
[0035]If a beacon is received from the frame analyzing parts 16 through the signal 
wire 107, the beacon generation part 20 will adjust the value of a timer based on the 
hour entry included in the beacon, and will take the synchronization between the 
terminals which constitute a network. 

[0036] Drawing 2 is a block diagram showing the composition of the random number 
generating part 14 of drawing 1 . In the figure, the random number generating part 14 
comprises the divider 47 which asks for the surplus of 4 as which the range of the 
random number generator 41 which generates from 1 to 255 using m series, and the 
random number by which it is generated according to the signal which shows the 
directions from the beacon generation part 20 inputted through the signal wire 1 1 1 is 
determined. 



[0037]The random number generator 41 comprises the oscillator 42, the shift register 
43 which consists of eight flip-flops (F). and the exclusive "or" circuits 44-46, and the 
divider 47 is constituted including AND gates 48-53. 

[0038]The clock generated by each flip-flop of the shift register 43 with the oscillator 
42 is supplied, and a shift action is performed based on the clock. The 1st step of 
flip-flop of the shift register 43 inputs the output of the exclusive "or" circuit 44, and 
it outputs the value to the divider 47 while it sends the value to the next step. 
[0039]The 2nd step of flip-flop of the shift register 43 inputs the value of the 1st step 
of flip-flop, and it outputs the value to the exclusive "or" circuit 44 and the divider 47 
while it sends the value to the next step. 

[0040]The 3rd step of flip-flop of the shift register 43 inputs the value of the 2nd step 
of flip-flop, and it outputs the value to the exclusive "or" circuit 45 and the divider 47 
while it sends the value to the next step. 

[0041 ]The 4th step of flip-flop of the shift register 43 inputs the value of the 3rd step 
of flip-flop, and it outputs the value to the exclusive "or" circuit 46 and the divider 47 
while it sends the value to the next step. 

[0042]The 5th step of flip-flop of the shift register 43 inputs the value of the 4th step 
of flip-flop, and it outputs the value to the divider 47 while it sends the value to the 
next step. The 6th step of flip-flop of the shift register 43 inputs the value of the 5th 
step of flip-flop, and it outputs the value to the divider 47 while it sends the value to 
the next step, 

[0043]The 7th step of flip-flop of the shift register 43 inputs the value of the 6th step 
of flip-flop, and it outputs the value to the divider 47 while it sends the value to the 
next step. The 8th step of flip-flop of the shift register 43 inputs the value of the 7th 
step of flip-flop, and it outputs the value to the exclusive "or" circuit 46 and the 
divider 47 while it sends the value to the next step. 

[0044]The exclusive "or" circuit 44 performs EXCLUSIVE OR operation of the output 
of the 2nd step of flip-flop of the shift register 43, and the output of the exclusive 
"or" circuit 45, and outputs the result of an operation to the 1st step of flip-flop of 
the shift register 43. 

[0045]The exclusive "or" circuit 45 performs EXCLUSIVE OR operation of the output 
of the 3rd step of flip-flop of the shift register 43, and the output of the exclusive "or" 
circuit 46, and outputs the result of an operation to the exclusive "or" circuit 44. 
[0046]The exclusive "or" circuit 46 performs EXCLUSIVE OR operation of the output 
of the 4th step of flip-flop of the shift register 43, and the output of the 8th step of 
flip-flop of the shift register 43, and outputs the result of an operation to the 
exclusive "or" circuit 45. 

[0047]the divider 47 outputs the 1st step of the shift register 43. and the 2nd step of 
output of each flip-flop outside as it is. AND gate 48 of the divider 47 performs the 
AND operation of the signal which shows the directions from the beacon generation 



part 20, and the output of the 3rd step of flip-flop of the shift register 43, and outputs 
the result of an operation outside. 

[0048]AND gate 49 performs the AND operation of the signal which shows the 
directions from the beacon generation part 20. and the output of the 4th step of 
flip-flop of the shift register 43, and outputs the result of an operation outside. 
[0049]AND gate 50 performs the AND operation of the signal which shows the 
directions from the beacon generation part 20, and the output of the 5th step of 
flip-flop of the shift register 43, and outputs the result of an operation outside. 
[0050]AND gate 51 performs the AND operation of the signal which shows the 
directions from the beacon generation part 20, and the output of the 6th step of 
flip-flop of the shift register 43, and outputs the result of an operation outside. 
[0051 ]AND gate 52 performs the AND operation of the signal which shows the 
directions from the beacon generation part 20. and the output of the 7th step of 
flip-flop of the shift register 43. and outputs the result of an operation outside. 
[0052]AND gate 53 performs the AND operation of the signal which shows the 
directions from the beacon generation part 20. and the output of the 8th step of 
flip-flop of the shift register 43. and outputs the result of an operation outside. 
[0053]Therefore, since the value (value of 8 bits) of each flip-flop of the shift register 
43 will be outputted from the random number generating part 14 if the signal which 
shows the directions from the beacon generation part 20 is set to "1" when there is 
no margin in electric power, the random numbers from one to 255 are generated. 
[0054]On the other hand, since it will become only a value (value of 2 bits) of the 1st 
step and the 2nd step of flip-flop of the shift register 43 from the random number 
generating part 14 if the signal which shows the directions from the beacon generation 
part 20 is set to "0" when electric power has a margin, the random numbers from zero 
to three are generated. 

[0055]Therefore, since the range of the random number by which it is got blocked and 
generated since the random number from the random number generating parts 14-0 
to 3 will be generated if the electric power of the power supply section 2 has a margin 
becomes small, the beacon generated in the beacon generation part 20 will be 
transmitted in a back-off period shorter than other terminals. 

[0056] Drawing 3 is a figure showing the example output of the beacon by one example 
of this invention. In the figure, the output operation of the beacon from each terminals 
a-c when the network comprises the terminals a and b which do not have a margin in 
electric power, and the terminal c which has a margin in electric power is shown. Each 
terminal a-c has composition as shown in drawing 1 . 

[0057]Although each terminals a-c are going to output the beacon with the certain 
time interval, since the electric power of the power supply section 2 has a margin at 
the terminal c which has a margin in electric power, the range of the random number 
by which it is generated from the random number generating part 14 is restricted small. 



[0058]Therefore, since the beacon from the terminal c is previously outputted on a 
medium before the terminals a and b tend to generate a beacon, generation of a 
beacon is not performed at the terminals a and b. By this, consumption of the electric 
power by generation of a beacon can be prevented at the terminals a and b which do 
not have a margin in electric power. 

[0059]Thus, by giving priority over other terminals and making it output a beacon, 
when it is detected that the electric power of a self-terminal has a margin in the 
power supply section 2, By making the terminal which has a margin in electric power 
join into the terminal which constitutes a Local Area Network, consumption of the 
electric power by the output of the beacon in the terminal which does not have a 
margin in other electric power can be held down. 

[0060]Since a hour of use can be lengthened also at the terminal which does not have 
a margin in electric power, even if the terminal which a margin does not have in 
electric power is included in the composition terminal by this, it enables it to maintain 
a Local Area Network for a long time. 
[0061] 

[Effect of the Invention]In the Local Area Network which a composition terminal 
shares the beacon outputted in order that a composition terminal may take the 
synchronization between terminals according to this invention, as explained above, 
and outputs it, When it is detected that the electric power of a self-terminal has a 
margin, even if the terminal which a margin does not have in electric power is included 
in the composition terminal by controlling to give priority over other composition 
terminals and to output a beacon, it is effective in a Local Area Network being 
maintainable for a long time. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the composition of one example of this 
invention. 

[Drawing 2] It is a block diagram showing the composition of the random number 
generating part of drawing 1 . 

[Drawing 3] It is a figure showing the example output of the beacon by one example of 
this invention. 
[Description of Notations] 

1 MAC 

2 Power supply section 

3 Higher rank treating layer 



4 PHY 

13 CSMA/CA treating part 

14 Random number generating part 
1 6 Frame analyzing parts 

18 Frame assembly part 

19 Synchronous timer processing part 

20 Beacon generation part 
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(PHY s i c a 1 ) 4 tt)'^mi^^^X\^^^o 
[0015]MACn±0SI (Open Systc 
ms Interconnection) ^fiS^r-r-'b© 

[0 0 16] ■,m&2ici,i;]ltHcm^t)^&^i3^i£oti^^ 

^^mA'«feSi:¥iJ^L> ^C0g^fg^i«l 2 0TMAC 1 
;^l{c^^^8;b^7S;^.^i:flJ^L, ^(Dm^m^m\ 2 0TMA 

c 1 tcffij^i-r^o 

[0 0 17] -77, 4Sj*A'5fl:ri6IK»j'0^c»ti^, Tyl-;^ 

L, ^n^b^m^mi 20-eMAc uca^n-r^,, 

[0018] ±ffi$aaJl 3 «M A C 1 <t 0 ±{4^T-fe§ 



3A^P.«)2gffl-r'-^{i{t^^ 1 3 0^/M.TMAC UC 
e^bfts MAC 1 7b^?>(ifM^li 1 0 2^frLX^m'r 

-^5rA^±f3iJaiie 3 fce^ e.ti^o 

[0 0 19] P H Y 4 tiMA C 1 J; D"F©/ii: LTif^sa 

AC lt)^^(D-f-^l,im^Bl 0 3%/1-LTPHY 4fC 
ejS^n, ^cD$tt£:$>Sffi«4S*fi:PHY 4*^P>7-'-^? 

^{eX-So 

[0020] PHY4 ;6^?>cDS-M-7^-^t±'fa^'1« 1 4 1 
A>e)MA C 1 iCiK^^n^o fftCT^'-^fcjM^f**'; 1 ^ 

HY 4 t)^^m^W. 1 4 0iS:^>LT^OW^A^MA C 1 tc 
■(ex. btlSo 

[0 0 2 1 ] MA C 1 CD|*|g|?tijM{lg|5, SflSP, ^if-r 

-^fflilgI503oic:A:^<53-ttbtiSo $-r\ jJIfSSPt- 
*J V > T « ±{iSai'l!if1 3 P. f, j JUJi 1 3 0 ^ifTl-X Xfj-$ 

n^7-'-^icMLx::L—^'/^^-j hmmmi& i i xm 
A cwoti'/mAH^'i^n, {."iij-^ 1 0 1 ^/rbTC s M 

A/CA (Carrier Sense Multip 
Ic Access with Collision 

Avoidance) izaUgfi 1 3 icm^^tl^. 
[0022] CSMA/CA 1 3 «rL— tf /^'^ -y 

iif.i^JISJ 1 0 B^MLTfEj^^nsy lx-A)i;ilVz;T;a5 1 

8ti^^(D7'-^^^m?>t. C SMA/C AOT;l/r3''J 
XA{cL/cA'ioT^<D-x-^f^f,ilJ-3^1 0 3^/1'LTP 
HY4fCfEX.So oCDl^-^. ■71^— AffiiiTgin 8A^?) 
cDx-^5?tiM A C 1 l-'-Ji'fTttii.';,!* (Hl^-li-r) i:MAC 

1 t(Drs^'sm-t^rcisb(D'f—^x&?>o 

[0 0 2 3] C S M A / C A C07';l/n" U Xl.li:mi^X<D 
[0 0 2 4] t/c. C SMA/C AXailgPl 3(C(i7^- 

^&(Drci6icmw(Dim^m^m^^rctbic. p h y 
4*^e.{i^*si 4 o%jiLT(«{*(?){$fflm^**-r'if$8 

AHs^^tlSo 
[0 0 2 5] ^?.{C, C S MA/C A5aJig|3 1 3fCii:C 
S M A/C AC0Z;l/3 U X7A^*tf-rsrc46cOgLi^A\ 
SLIi^^gPi 4A>p)<i^*gi 0 4^:A-LTA;'3$n5o 

a8SCft^g[5l 4(ifi^*il 1 1 ^)lLTe-3>a£fi5cg|5 

2 0A^p)OJi/^*'<A:':^riSi:. fDrnmcm-oX^^^ 

[0 0 2 6] i^{C, §fMg|5tCfcV^T(i, P H Y 4 

LfcT-'-^ti'^in^Ul 4 1 ^/TLT^^-y-y h-fep^^ 1 
5{c{E^e.n§o /^-ir-y h-trU^^ 1 5{±S{iL/ix- 



(4) 
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iiimm 3 vmm ^ n s ^ ^ - ^ wr ^ » 

[0 0 2 7] ^^^-J h-bU^^ I StiSfSL/i-r-^A^ 

MAC 1 j^vmm-sti^^^'smT'-^r'ib^tmm-t 

[0 0 2 8] ^tc. /^'y-y b-fel^^^ 1 5tia:{tLfc-r^" 

- ^ A"«±tt5(aJi« 3 -r- jail ^ n s ^ t -r - ^ T ^ i) t *ij 
y-y hSfiiail^ 1 2tcfEX.?,„ rL— y^V'^-y-y hSfisa 

JiLlilii 3 TSaaBlHg^ff^i^©7^'-^ii:^jSL. SML/c 
7='-^f%f,=;lJif* 1 0 2%il!iLT±{Wl!M3tCg;^^o 

[0 0 2 9] gIl-r-^?ft!iag|5«4ffii*PH'1®E^'JiE^-r-^' 

1 7 iBise^-rvjaiigp i 9 i:A^p.^?.o 

^C0ffii':-I'l!>' ASaPI!t'{|5 1 7 «:7 U'- Af^'WCfl? 1 6 A> 

[0 0 3 0] yu-L.miLrB?> i sinn^w. i o 8^m 
Lx^<Dmrmy u-L.mm 1 7 t^ibf—^^^m.^ 

ttt^iC. immi 1 2%}iLTki — 3>^fe.^Kg|5 2 0A> 
P>T="-^^S?X^i:. ^ne^Ox-^(cMACi'SPi:LT 
cDWIR^jiftPL. -fa^lgl 0 9^abTC SMA/C A 

[0 0 3 1 ] |B]«B^-rvg|5 1 9lt^-'y hU-'^^mfii.t 
^«AI5|5 (H^N-tir-r) |('J-Z:|.iJ)t)J^i:S/'ci6iO^'l'v:S:^jL 

[0 0 3 2] ctoT. 4|g*r^T'^-rvcO!B|S«;S:i:§/-c46 

Tgpi 9ti:5?-i'V(Dffl%{S^f,g 1 1 O^jlLXe— n>' 
^^g|5 2 0{ce;^So 

[0 0 3 3] e-3>^^g|5 2 0 (i|BlW^-f'Tg|5 1 g^^- 
MS t" ?> -f V — T- t:-a>^^/3XL, 
^(D\£-::i>^m^mi 1 2^jiLT>'lx-^|gjiTgf5 

1 8{i:fE;^-i>o 

[0 0 3 4] CCDt^. e-r3>4figg|S2 0ti:«)JSg|5 2 
A^e){M^i^l 2 0^aLTilS?.nT< ^«;']ti:^^S*"«$> 



1 1 1 ^®LTgLIS(^fiicgM 4tc{E;^^o 

[0 0 3 5] Sfc. e-3>:tfiicgP2 0ti-7U~A^W 

g|5l 6A^5.<fi^lSl 0 7^jiLTti'-n>';&S^;g)i;. 
^ ® e - 3 > O cf & $ n § HtPal'lf ^g^StC ^ -Y V CD ffl 

[0 0 3 6] 0 2 tiia 1 OgLi!(3£)?Scgf5 1 4 O^/S^^f 
ya-y i'|glT$)^o latctsu^T. SL*j?*iSa5 1 4(imJ^ 
?iJ^?'JfflLT 1 7!3>'=. 2 5 5 ST;fe^^fe-r^SL^SI*ts4 

1 {i^^i 1 1 ^aLTA;'a^nse-3>'^figgi5 

2 O/b^bCDi^/T^^TT^-rft^tc/txCT^g^fe-r^gL&WlEH 

[0 0 3 7] gLI&f8^t§4 Ui58|g^4 2t. 8fH<D7 

U >y7°-7o-y7' (F) A^P)55:?>i^7 h U-v^'Xi^ 4 3 i:. 
^^Mti2e^«i'l!?ni"lgS 4 4 —4 6 fc*^6ti'ij»?5c$n. [5tp:;<;4 4 
7 liiffifll*lHlS&4 8 — 5 3^g-/uTliJjSc;$nT</^i)o 

[0 0 3 8] z^yv Pv^'x 4 3 tD^:7 u -y -fyu-j-f 

fcfi%*ggs4 2Tfg^5n/t^n-y ^:^':ftt^^n, ^CD 
^Ci'y i7:&J,tCC>':7 h^M^F^tf^o -^"y h lxi:>'X^ 4 3 
© 1 SB ©"7 U 'y 7°-7 a -y 7°liBHfifi^«a*P[HlS§ 4 4 © 

[0 0 3 9] iyy h Ui^'X^ 4 302151 IO"7U -y7°7 
n -y 7°t± 1 mS(Dy V >y 7°7 a -y 7°Offi^A;'3 L. ^O 

4 s.y-'i5:^»:§§ 4 7icm;'3-r^o 

[0 0 4 0] iyy h Uv-X^ 4 3<03©l |cD7U -y 7°7 
n-y7°{i2Sg07U -y 7°7n>y7'cDfI^A;'3L, 

i: t tCs ^cofirt^Pfae^rtiSri'ilfPli'lSg 4 

[0 0 4 1 ] v'7 h Uv-X^ 4 3(D4©I |C07U -y 7°7 
n >y 7°l± 3 Wi^coy V -y 7°7 n -y 7°c0fa^A;'U L, ^(D 

[0 0 4 2] -yyh l^v-X^ 4 3C0 5©ac07U 'y 7°7 
n -y 7°li 4 fm<Dy V y yy n -y 7°©fa^A±/ L. ^co 

{a^i>:iatciM5i:tt{c, ^(D{a*i^»§§4 7{ci±it)-r 

§0 i^y hP>>'X^4 3CD6KB'D7'; ■y7'7P-y7°{i 
5®g(07U •y7'7a-y7°<Dffl^A;^jL. 

[0 0 4 3] i'7hU->'X^4 3 7 ISS(D7 U y 

n -y 7°ti 6 <D >' U >y 7°7 d -y ^O-fi^ A±/ 

?)c v-T- h U-v-X^ 4 3CD8lS@cO-7'; -y7'7P-y:/{i 
7|§a®7'J -y >^'7P>y7'<Dffl^A;'3L, ^(OWt^m. 
fc3Ji.g,ti:t(c, ^coffi^BMtil9^imafaiHlSS4 6&t>'l^ 
»gg4 7(CtU;b-r^c 



(5) 
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[0 0 4 4] SffiWaiiifniHiss 4 4 itiyy h b>>'x ^ 4 
m^-yy v- v-jt.^ 4301 sg©:? u -y ■:/:7n -y ytc 

[0 0 4 5] i^ffti3Ws^Jlft(5]S§ 4 5(±~>-7 h US>-X<5? 4 
3 « 3 Sg«y U -y n -y i:flNtilWlfflil?Ple] 

[0 0 4 6] j^ffthWIwUfniHlliS 4 6t±i/y' h V^JTs^ 4 

3 CD 4 U -y 7°>'n -y 7°oait; h P>>~X^? 

4 3 to 8 figg £07 U -y :/-7 a -y ycotti;'! cOSNti!6^iwIl 
fn?gW^t^V\ ^(0?g»$g»*}^Nti2WI™S?alililS4 5tC 

[0 0 4 7] I^B'gs4 7 h 4 3 O 1 Sg 

St>'2PSg<D7U •y7'7n-y7'§^(DttJ:;'3^^cO$$i^ 
g|5tcm;'j^^o ^/c. |5t»gs4 7£Oi^Illilp]Sg4 8(i:e- 

- n 2 0 5. ©ffi/fs^/n-r f, i' i ; i: 7 ^'x 

^ 4 3©3isa<o7'j 'y:fyuyy(Dmt]t'Dmmmm 

[0 0 4 8] „*^afIlH]S§4 9tie-n>'^^rScai5 2 OA^P> 
Oin^^TK-r j, T' j i: >- 7 h 1^ i>'X 4 3 W 4 m I ! CO 7 u 
>y 7''7n -y 7^0^^; tOt^fiffirJSS^tTV^. ^(0»1ia 

[0 0 4 9] s^ilWlelSS 5 0 1± ki-n 20*^?. 
Wfll7?^^7j^-rj,i''ji:->7 hUi>"X^?4 3C05©I 1C07U 

-y 7°7 p -y -/(otatj t (omMmm.n^n^\ ^©sseia 
[0 0 5 0] mmmmms i titr-a^/^fi5tgi5 2 oa^p> 
'y-/y^yzf<Dmtit(omim.mw^'u^\ ^nmw^ 

[00 51] mmmm^b 2{ie-n>'^fe^!5^gP2 0;6^?> 
(OJTi/Tx^^fx-rf, i I J t ->7 h Ui>'X ^ 4 3 CO 7 IS M C07 U 

•y :/7a -y 7°com;^i:©i^a«?i5fi£^tfv\ 

[0 0 5 2] mwmm^5 3\t\£~-z2y^iii^2ot^h 

o:>mf^-^^.tm^ i: ->7 h U v-'X 4 3 CO 8 IS@ C07 i; 

-y :/7P -y 7°cDm;'3 i:coi^il«j^»^tf v\ ^coi^m-g 
[0 0 5 3] Lfc*^-pT, «/J^i:^^SA^^v^lt^^c^d■- 

3 >'±/3ic;g|5 2 0;^^?>cOJtiJ^>&^-riH^A": " 1 " fc^S:^ 
i;. SL^^JSaiS 1 4 ;5)^e>«->7 h i^'JT.^ 4 3 c0^7 U 
<y7°7D>y7'(Offl (8lf<yh<Offi) *^W:'u^n^cOT\ 
1 A^P) 2 5 5 STcOS-L«5(^5?^fe-r 
[0 0 5 4] cntcttL. ■tt;^3(C^?8A"=^i)ti^tcti- 
3>a£^g|5 2 0;^^p>(OJi/XN^/i^-r{S^;6^ "0" tc^-S 
i:. SLIS^eStgP 1 4 A^?,{ii>7 h Ps^x^ 4 3 co iSg 
&t>"2lSgc07'; •y7'7n'y7'coffi (2e-yh£0ffi) cO 



[0 0 5 5] {^Tcif-^X. 'm.mn''2(DmilK^.'^ifibti 
(i\ SL^aiij^a^ 1 4 e> 0 e. 3 $ TcoSL^^fg^-T 
;g,<OT\ oSOf§^^£1-^SL^^Ol5HA^/J^^<^^coT^ 
e-=iy^fi5tg|52 OT-fg^^n/te-nVA^fliliS^cfc 0 
t ® I V N -y ^ ^ 7 WRU T-j^fH ^ n C i: i; :^ 5 o 

[0 0 5 6] |2l3«*fgBflc)D-||SS{?i|tCj;i,ti-3>cO 

cOffi:/aEt)fl:^ifNbTV^^o fpk =S-i^*a~ciigI HCtS 
[0 0 5 7] §!^*a~c{i-^f^RgraPi-et:-3>% 

^^•r^SLISicoSEHTbVjN^ < um^tx^o 

[0 0 5 8] Lfc*^oT. ffi*a, b A^ll-n ^^^fig 
Lid tf-SMfc, iS*c A^f.cot: — n:/;b^$t;{c^®f*± 
^ctiJ:^;^t^^coT^ 4,(,l*a, bTtie— nyco^jjScA'^tf 

[0059] ccoj;9tc. vU:jj;i;'ff5 2 T- 1' 1 4;;,l*covU:±i ^ 
^S;^'!^)^;: i:/3^<^ai$nrcB#{cffico4ffii5i5j; 0 fefSJtbr 

fe?.i,V,i*^r*aA^-ti:?. d ^(?3^ttcovl^;^J^c^^ScO;& 
i/^J/M^tcfcct?) >coffi:^jtc<j;;g.«tjcOrf!3«^Wx. 

[0 0 6 0] cntCcfc-^T, «;'3fC^^§C0:&l/^S(S*T-t 

f^JIJB'fli".J^li< -r^ z.tifXt^a:>X\ Wifm«^\z'f^ti 
(C ^tScO;& V >3;S*:6"! a- ^ n T V ^ T t a — ;l/ X U T -y 

[0 0 6 1 ] 

[^gajJcoxitiUi] W±,iJJPJ)LfcJ;-9tc*!?eH))tcj;nci\ Wi 
mm^Mti^'M ! L T W ;'3-r § a - * 1; 7' -y h 7 - 

V^iSS**'«$$nTV^Tt.a-:^;l/xU7'^^'y hV-^'^ 
ft B#rBl«t#-r § c i: T' t § i: t/ ■> 3 A^S ^ o 

[Elffi<Offi^:&SJiEJ»!] 

m 1 ] *^B^co-||M^fiJcO«|);ic^7l^-r:/a >y ^HT-fe 
[0 2] 01 <7DgLi^^fi5cg|5£Ofi|j?g^^t- >y ^mx^ 

-So 

[H 3 ] ^mm-nmmi'C^^ \£—-iy(D\i^tim^^- 

[trf^COiJiH^] 

1 MAC 
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2 11^^,g|5 

3 ±iiLmmm 

4 PHY 

1 3 C SMA/C A^i& 
1 4 gLi^*fi!cg|5 



1 6 7 b- A»1ffgl5 

1 8 7 Ix— MflitTgP 

1 9 IBlS^^-rvMSgR 

2 0 lf-3>:i^g|5 
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